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ABSTRACT 
This study explores the use of Internet-Banking (IB) services. The study analyzed usage patterns and trends by tracking 
certain IB activities for a large sample of the bank's customers. The analysis highlights some significant usage characteristics 
and patterns that have evolved around the more traditional IB services, such as account-status inquiries and financial 
transactions. However, with a newly-developed Business-Intelligence (BI) application, such patterns have not evolved yet. 
The conclusions stemming from such analysis can help understanding the needs of the bank's customers, detecting certain 
customer-segments that use the IB services differently than others, and help developing further and personalizing advanced 
IB services, such as the online BI tool. 
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INTRODUCTION 
The Internet has revolutionized the distribution and consumption of products and services in many different business 
contexts. The introduction of newly-developed Internet-based service often raises the question of adoption – the extent to 
which the targeted customers will embrace the newly developed offering, and use it frequently. Better understanding of usage 
and adoption patterns can help understanding customers' needs, direct customization and personalization of services to better 
meet those needs. 
This study explores adoption in the context of Internet-Banking (IB) services. Since the introduction of the Internet, many 
banking services have been transformed to use this new media. As a result of the growing demand, banks today invest vast 
amount in developing their IB capabilities, where a key motivation for investing in IB is cost saving – as the Internet is a 
relatively cheap way for delivering banking services. Further, it enables reducing branch networks and downsizing the staff 
(Mattila et al., 2003, Giglio, 2005) .  
Understanding the key drivers that may encourage or slow-down IB adoption has become a key issue for the banking sector 
(Tero et al., 2004; Bauer et al., 2005; Chi et al., 2007). Despite the growing importance of IB, literature has not provided yet 
a holistic view of factors that drive the use of the Internet as a distribution channel for financial services (Aldas-Manzano et 
al., 2002). Despite heavy investment in IB, many online consumers are inactive or use online banking sporadically, focusing 
mainly on verification tasks and avoiding the more complex transactions (Sarel, D., and Marmorstein, 2003). The adoption of 
IB can be linked to certain demographic characteristics (Mattila et al., 2003) - young, educated, and/or wealthy customers 
were identified as more intensive users, whereas perceived difficulty in using computers, combined with the lack of personal 
service in IB, were identified as the main adoption barriers among mature customers. 
The issue of IB development has also been a key concern for Bank Ha'Poalim - a large Israeli bank. The analysis in this study 
was performed with a large sample (66,555 records) of customer accounts, and their associated IB activity. The analysis 
examines how financial status (measured by the level of income) affects the usage of IB. The study compared three forms of 
IB usage, where the first two - account inquiries, and financial transactions – have been offered by the bank long before the 
study was conducted. The other form is a utility named the "Personal Finance Management" (PFM) tool - an innovative 
Business-Intelligence (BI) utility, which lets customers view, dissect and analyze their own incomes and expenses (Figure 1).  
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Figure 1. Sample PFM Screens 
Offering BI utilities to a broad customer-base is not a common practice today in the banking industry, neither in other 
industries. Among the goals of this study was to observe whether or not the bank's customer-base is willing to adopt such an 
innovative IB utility, when being offered together with the more traditional core IB applications. The analysis indeed 
highlights a major difference between the traditional IB services, versus the more novel PFM, in terms of usage. In the 
remainder of this manuscript, we first introduce the theoretical model that directs this study, and describe the data collection 
procedures. We next provide the results and discuss their implications and insights. To conclude, we summarize the study's 
achievement and limitations, and propose directions for future research. 
RESEARCH SETTINGS 
Model Development: the study was directed by the model shown in Figure 2.  
 
 
 
 
 
 
 
Figure 2.  Research Model 
The dependent variable is the Usage Frequency, measured by the count of usages, within a given time-frame. The 
independent variable is the Financial Status, measured in terms of income. As shown earlier (e.g., Gerrard and Cunningham, 
2003; Mattila et al., 2003), financial characteristics may have major effect on the adoption and the use of IB; hence: 
H1: Financial status positively affects Usage Frequency 
IB Novelty reflects the newness and the innovativeness of a certain IB tools. The model assumes that IB Novelty will act as a 
moderator – i.e., it will influence the effect of the financial status on usage frequency; hence:  
H2: With lower IB novelty, the effect of Financial Status on Usage Frequency will be more significant  
The assumption reflected by these hypotheses is that certain usage patterns have evolved around the more traditional IB tools; 
hence, the effects observed for those tools are expected to be stronger and more significant. On the other hand, with tools 
introduced only recently, the differences in usage patterns are expected to be smaller and less significant. The evaluation 
included three IB tools, each reflecting a different magnitude of IB novelty: (a) Query: an inquiry regarding account status, 
loans, or the value of financial assets. Such inquiries are considered a core IB activity, which is available to all users; 
perceived as having a low level of IB novelty. (b) Transaction: a request for a banking action, such as transferring funds 
between accounts, or purchasing/selling a financial asset. Such a transaction is considered a more advanced IB activity and, 
accordingly, the use of IB for executing transactions is perceived as having a medium level of IB novelty. (c) Analysis: the 
use of the PFM requires higher sophistication than the two other tools; hence, perceived as having a high level of IB novelty. 
H2 
H1 
Financial Status Usage Frequency 
IB Novelty 
Laks et al.  Usage Patterns of Internet-Based Banking and BI Services 
Proceedings of the Nineteenth Americas Conference on Information Systems, Chicago, Illinois, August 15-17, 2013. 3 
Data Preparation: The study was based on a random sample of nearly 158,000 bank accounts, one record per account. After 
removing records with missing or inconsistent values, and keeping only customers within the age range of 16-90, 152,149 
valid account records remained, and were included in the analysis. Among these account records, 66,555 (42%) have 
registered to use the website in its basic form (account-status queries) – and this subset of records became the base for 
analysis. 52,438 among the accounts in this subset (78% of 66,555) have registered to perform transactions, and only 9,462 
(14% of 66,555) were registered to use the PFM utility for analysis. The datasets also contained the income per customer, as 
well as the usage-frequency numbers for the three IB forms mentioned earlier (query, transaction, and analysis). These 
numbers were aggregated to a three months average per account. To protect privacy and confidentiality, any identifying 
details were removed from the dataset, and all financial-activity numbers were multiplied by a positive constant. 
 
Variable Bins 
Income 0 // 2.5 // 5 // 7.5 // 10 // 15 // 20 // 25 // 30 // 30+ 
Query Use 9 // 21 // 41 // 90 // 386 // 1040 // 1040 + 
Transaction Use 0 // 1 // 2 // 4 // 10 // 30 // 30+ 
Analysis Use 0 // 0.33 // 0.67 // 1 // 2 // 4 // 10 // 10+ 
Table 1. Variable Bins 
As all variables were continuous, they were divided into "bins" (Table 1), each reflecting a certain range of numbers. The 
choice of bin ranges was made so that they will divide the record set into similarly-sized groups. The lowermost query-usage 
bin reflects accounts that used the website at least once. Among those, some have not used transactions or the analysis tool – 
hence, the lowermost transaction-usage bin and analysis-usage bin reflect no use of the associated IB utility, and the next bin 
reflect at least one usage.    
 Reg. 
Accounts 
Active 
Accounts 
(Prop.) 
Intensive Users Other Users 
Pop. 
Prop. 
Use Prop. Pop. 
Prop. 
Use Prop. 
Queries 66,555 38,973 (59%) 2.1% 59.2% 97.9% 40.8% 
Transactions 52,438 12,380 (23%) 1.9% 56.4% 98.1% 43.6% 
Analysis 9,462 5, 296 (56%) 2.0% 21.3% 98.0% 78.7% 
Table 2. Preliminary Usage Analysis 
A preliminary analysis of IB usage (Table 2) shows that among the 66,555 accounts registered to use the website, 38,973 
(59%) executed at least one query within the time period covered. Among the 52,438 accounts registered to perform 
transactions, only 12,380 (23%) performed at least one, and among the 9,462 registered to use the PFM, 5,296 (56%) have 
used it at lest once. As shown in Table 2 IB usage is subject to high inequality – a small group of intensive users (~2%, 
reflecting the topmost DV bin), were shown to be responsible for a large proportion of the usage activity. 
 
Figure 3.  The Delta Test 
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Analysis Method: To assess the impact, we used two methods that combine a quantitative assessment, based on standard 
statistical method, together with a qualitative assessment, based on data visualization. The first method, the Delta Test 
(Figure 3) is base on assessing the DV numbers against the IV bins. For each bin, the bin's proportion of actual usage is 
compared to the bin's proportion in the population. The ratio between these two proportions, and then the delta between each 
two consecutive ratios, are calculated. As can be seen in Figure 3 – the visualization of proportions and ratios can provide a 
qualitative assessment of the impact. With an IV that has a strong impact on the DV – we expect to see high margins between 
usage versus population proportions, major differences between the ratios, and relatively high deltas. As a quantitative 
measure for the impact, we consider average of the delta numbers among all the bins - the greater is the average delta – the 
stronger is the impact. 
The second method, the Trend Test (Figure 4), extends the previous by considering the bins not only for the IV but also for 
the DV. This binning permits the use of the statistical Chi-Square test for dependency, which can be applied only to discrete 
variables. To gain more insights on the influence of the IV on the DV – we form a grid of IV bins versus DV bins, calculate 
the proportion of each IV bin, within the DV bin, and compare it to the proportion of the IV in the population (Figure 4a). We 
then calculate the ratio between the proportion of the IV bin within the DV bin and the proportion of the IV bin within the 
entire population, and place the ratio number in the associated grid-cell. 
 
Figure 4.  The Trend Test 
To further emphasize the influence pattern – we turn the ratio numbers into a color map (Figure 4b).  A green cell reflects a 
proportion of the IV bin within the DV bin is much greater than its relative proportion within the population (i.e., a value 
greater than 1), indicating strong positive impact. Similarly, a red cell indicates a strong negative impact (ratio much smaller 
than 1). A yellow cell reflects a ratio close to 1 - i.e., a case where the proportion of an IV bin within the DV bin is close to 
its proportion within the entire population. 
The color-map provides a qualitative assessment of the impact – maps with many dark green and red cells indicate a powerful 
impact, whereas maps that are mostly yellow indicate a weaker impact. Further, the map identifies the presence of a certain 
trend – e.g., cases where most green cells align along the main diagonal indicate strong positive correlation between the IV 
and the DV. To back this qualitative assessment, we consider the significance of the Chi-Square test as a quantitative 
assessment of impact, and also calculate the Standard-Deviation (STDEV) of the cell ratio numbers – arguing that a high 
variability between cells (hence, a high STDEV) indicate a strong effect. 
RESULTS 
The results show, in general, a strong support for hypothesis H1, which argues for a positive effect of higher financial status 
on IB usage. Further, the results also support hypothesis H2, which argues for a significant moderating effect of the level of 
IB novelty - the effect of financial characteristics is expected with a higher novelty. Notably, due to the large sample size, all 
the results reported were obtained with a very high statistical significance (a P--Value of 0.01 or less). 
For query usage (low IB novelty), the delta test (Figure 5) shows significant and consistent increase in the ratio between 
usage proportion and population proportion, as the level of income grows (with the exception of the first income bin) – 
meaning that customer with high income tend to use the query utilities more often than low-income customers in a significant 
manner (an average delta per bin of 0.16). For transactions usage (medium IB novelty), the ratio still increases with income, 
but in less consistent and significant manner (and average delta per bin of 0.11). For analysis usage (high IB novelty), the 
ratio increases consistently only at low income level, but not at the higher levels (an average delta per bin of 0.1). Notably, 
the ratio-increase pattern is fairly similar between query usage and transaction usage – but both are fairly different from the 
pattern shown for analysis usage.  
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Figure 5.  Usage versus Income Delta Test 
The trend-map for query usage (Figure 6a), shows a strong trend of "green" near the main diagonal, meaning relatively high 
relative ratios, and "red" near the top-right and the bottom-left corners (a ratio STDEV of 0.55). This implies a positive 
correlation between income and query usage. This pattern is further emphasized by the bin charts below the map – a steep 
decrease in income for low usage (bin 1), a relatively "flat" pattern for medium usage (bin 4), and a steep increase in income 
for high usage (bin 7). Similarly, the trend-map generated for transactions usage (Figure 6b), also shows a strong and 
significant trend (a ratio STDEV of 0.61); however, the steep increase in ratio starts here earlier; at the medium usage range 
(bin 4 is shown). 
 For analysis usage (Figure 6c), however, the trend map is relatively "flat" – meaning nearly "yellow" for the most part (a 
ratio STDEV of 0.35 – much smaller than the two others). Only at the high-most usage bins, we see a significant increase of 
ratio, while in lower bins the increase is less noticeable. This results support the argument for a strong moderation effect of 
the IB novelty, as the effect of income of usage is much stronger with the less novel IB tools. 
 
Figure 6.  Usage versus Income Delta Test 
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Some insights were gained through a discussion with the bank's managers on the results.  The high inequality in usage (i.e., 
the fact that a large proportion of usage is done by a relatively small group of users), and the strong effect of the financial 
attributes on usage patterns did not come as a surprise – the managers where aware of the existence of a group of "power 
users" and have also estimated in advance that users who are financially in good shape, are more likely to use the IB services. 
However, the effect was not quantified previously in a manner that would let assessing its magnitude, as done in this study.  
The moderation of IB novelty was surprising to an extent – particularly with the usage of the PFM tool, as the mangers 
expected to see greater variability in its usage. While some managers were disappointed by these results, which probably 
point out lack of adoption, others have interpreted them as a sign for success. Those who were satisfied, have suggested that 
the results indicate that the PFM tool was designed correctly, such that it is equally important and useful to all customers - 
regardless their financial status. 
CONCLUSIONS 
This research examined the trend and influence of characteristics on the use of Internet Banking (IB) services. The study 
shows that, generally, income has relatively strong and consistent effect on the usage. The study also highlights the level of 
novelty – the extent to which a certain IB utility is innovative and newly-introduced – as having a major impact. While some 
usage patterns have evolved around the more veteran IB utilities, no significant patterns have evolved yet around the newly-
introduced PFM tool, which offers innovative BI capabilities to the bank's customers.  
The study has some limitations, which ought to be further addresses and explored in future research. The study explores only 
a single financial characteristic, and only a limited subset of IB capabilities. Future research should look into extending the 
scope to examine the effect of these other factors – e.g., user demographics, level of education, etc. Further, the study 
evaluates usage over a period of three month, and was conducted when the PFM tool was relatively new. The usage ought to 
be evaluated again, in the future, over a broader time period, and after the PFM utility goes through some period of 
stabilization – an examination over a broader time-frame may help assessing whether or not some usage will evolved around 
the PFM, as it matures. 
The bank's manager emphasized their "need to understand their customers better". An in-depth investigation of factors that 
affect IB usage may help classifying and segmenting the bank's customers, and understand their needs better. Finally, insights 
on usage patterns and the factors that affect them can guide the design of IB – e.g., utilities that can be customized to address 
specific customer needs and usage preferences. The banks managers have expressed a concern with today's "one size fits all" 
approach, which provides nearly all users with the same tool. Better customer segmentation, along their IB-services needs, 
may help designing customized and personalized versions of the PFM and possibly other IB solutions.   
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